Neurturin, a member of the glial cell line-derived neurotrophic factor family, affects the development of acetylcholinesterase-positive cells in a three-dimensional model system of retinogenesis.
The glial cell line-derived neurotrophic factor (GDNF) family consists of the four ligands GDNF, neurturin (NRTN), artemin and persephin, which bind to the four co-receptors GDNF family receptor alpha1-4 and control through the activation of the receptor tyrosin kinase Ret several developmental processes. The purpose of this study was to analyse the expression and the influence of NRTN in the developing retina. We used retinospheres, a three-dimensional model system of the developing chicken retina. The expression of NRTN and the GDNF family receptor alpha 2 increased during development. Furthermore, expression was comparable in retinae and retinospheres. Analysis of signalling pathways influenced by NRTN in retinospheres showed activation of phosphatidylinositol-3 kinase and mitogen-activated protein kinase (MAPK). Activation of MAPK could be localised in cells of the innermost rows of the inner nuclear layer which were predominantly acetylcholinesterase-positive cells. Exogenous application of NRTN increased the amount of acetylcholinesterase-positive cells within the retinospheres at late culture stages. Additionally, we could show that Müller glia cells did not express the GFRalpha2 receptor and were probably not involved in NRTN signalling. Therefore, we conclude that NRTN directly participates in regulatory processes concerning the differentiation of acetylcholinesterase-positive cells in the chicken retina.